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2 . 

TFT LCD LTF460HQ03-A** 

3. 

3.1 THQ 

LTF460HQ02S HIS! §3|©( Amorphous Silicon) ¥¥ ¥¥X|¥E1(TFT: Thin Film 

Transistor)S ¥°l§ ©Xf© MgSI §31 s§ SH (Color active matrix) ^t¥2f TFT ¥§ 5A|¥ 
X|-(LCD;Liquid Crystal Display) ModuleOIEf. Module© Panel, ©S 5.|©¥£f Backlight©© ©^ 
£101, Interfaces^© Digital S^SS» ©§© ¥S ©S6f© S¥£ iiL! LVDSSS8 xHgsf 
SCt. ¥ HIS© 1,920 * 1080(16:9) Sf©* ¥t)6f¥, 16.7MS SSS XIStfEf. 

¥31 ¥ SXf 31 ii°! SPVA Mode 3188 ¥§5(01 AlOfS© S5(£© 89° 01 ¥8 Hl©5(© SAlOf© 
HI SOI a. 

3.2 §§ 

© High Contrast Ratio & High aperture structure 
© ¥S SB S¥(DCC Hi S© xH§) 

® FHD (1,920 * 1080 $(©) IIS (16:9) 

© SPVA (Super Patterned Vertical Align) Mode §A| 0f©( + 178° ) 

© Sync Format : DE(Data Enable) Mode XI8, H/V-sync XI8 I§3( 

© 2CH-LVDS HI ©E1ffl|0|©( 2 * 1 pixel/ clock) 


3.3 §§¥0f 

© Home-a lone Multi med i a TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 
© AV HIS 2.1 SfS SAI &§3| 


3.4 §©©<$ 


=. 

CD 1 

Af gf 

e m 

HI ¥ 

©^5AI91¥ 

1018.08(H) x 572.67(V) 

mm 


©§©X( 

a-Si TFT Active matrix 




16. 7M (8 Bits-True) 

color 

16,777,216 

2(©¥ 

1,920 x 1080 

pixel 

16:09 

roi' 

¥ 

cn 

(112 

RGB Vertical Stripe 



2(©¥3| 

0.12125 (H) x 0.36375 (V) 

mm 


SA|S¥ 

Normal ly Black 



¥91x131 

SA(§ 1.0%, 2I3E 2H(6(S 500g) 


COP 
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4. 7RAI2I 


Item 

Min. 

Typ. 

Max. 

Note 

Module 

size 

Horizontal(H) 

1055.5 

1056.5 

1057.5 

mm 

Vertical(V) 

609.8 

610.8 

611.8 

mm 

Depth(D) 

18.9 

19.9 

20.9 

mm 

Weight (With Inverter) 

- 

11.0 

11.5 

Kg 


5. M CH SCH §3 

5.1 Ahgf §CH 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 
(Ambient temperature) 

Topr 

0 

50 

°C 

(1) 

Shock ( non - operating ) 

Snop 

v y ^ 

- 

40 

G 

(2), (4) 

z ^ 

- 

30 

Vibration ( Non - operating ) 

Vnop 

- 

1.5 

G 

(3), (4) 


NOTE (1) gEPf OI-EH HI! Oil tEfSD. 

(ilCHsT 39°CS <40 °C Oil AH 93.8%RH0!I 5tl&>) 


NOTE (2) 11ms, sine wave, 1 time for +X, +Y, +Z axis 
NOTE (3) 10-300 Hz, Sweep rate lOmin, 30m i n for X,Y,Z axis 
NOTE (4) 2S &! Test A| SiS H§SH= i|?fe SS0I xl^OII °l SH EPiU 

BentEIXI S = 5| STsHOt &Q. 

Relative Humidity ( %RH) 


90 



Temperature (°C) 
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5.2 2711 Afgf 10) 


5.2.1 TFT LCD MODULE 101 §1 


(Vdd = 12 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

10.8 

13.2 

V 

(1) 


N0TE(1) i^gE SgieiOIIAH. 


5.2.2 BACK-LIGHT UNIT 10111 


(Ta:25±2°C) 


S 

CD 1 

7|S 

£1 EH 1 1 


turn 

Operating temperature range 

Top 

-20 ~ +70 

°C 


Storage temperature range 

Tstg 

-30 ~ +70 

°C 


Junction Temperature 

Tj 

110 

°C 


Forward current 

If 

0.16 

A 

Continuous operation (©String 
(1 String/PCB) 

Forward Voltage 

Vf 

112 

V 

Continuous operation @ String 
(64 LEDs / 2String) 

Thermal resistance, Junction 
to PCB 

Rth,JS 

<40K/W 

K/W 
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6 . 


6.1 

: 25 °C ± 2 °C / : 25%~85% RH / ^ : 86kPa~106kPa / ^ : 1LuxO|^ / 

*1Pd) / ^-51-H 

-. Warm-Up Time : © 4; 60-nr o|aj- 

© ^ 2 | 2 H(°t I5i center ?|£® 10^3 ?|£ s>|- 

t1*H ?|£ ^ho| °| U|7^ 0 . 5%0 1 o\J\ S|£ A|g 

Twarm-up = ( I Lumt-io - Lumnow I / Lumnow ) x 100 < 0.5 y[ a| © A|7} 

where , Lum t -iot 10-^-S ?|JE , Luitw^ S*H ®|£ 


6.2 S-td | ( LMD : Light Measurement Device) 

-. : BM-5A(TOPCONi±), BM-7(TOPCONf±), PR-650(Photo Reserchfi) 

7 \ 2-| SJ U-& : 



6.3 ©S 

TFT LCD Module : VDD = 12.0 V, fV = 60 Hz, fDCLK = 148.5 MHz 
BACK-LIGHT UNIT : Total Lamp Current = 105mA / Duty 100% 
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6 4 

CZ5 — I 1 CD 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

LMD 

NOTE 

Luminance of White 
(center) 

Yl,avg 

400 

450 

- 

cd/nrf 

SR-3 

(1) 

Contrast Ratio (center) 

CR 

4500 

6000 

- 

- 

Brightness Uniformity 
(9point or 13Point) 

Buni 

- 

- 

25 

% 

Color 

Chromaticity 
(CIE 1931) 

Red 

Rx 

typ. 

-0.025 

0.640 

typ. 

+0.025 

- 

SR-3 

Center 

Point 

Ry 

0.330 

Green 

Gx 

0.290 

Gy 

0.640 

Blue 

Bx 

0.150 

By 

0.060 

White 

Wx 

0.280 

Wy 

0.290 

Color Gamut 

- 

75 

80 

- 

% 

Color Temperature 

CCT 

7,000 

10,000 

13,000 

K 

Viewing Angle 
(CR>10) 

Hor. 

0L 

79 

89 

- 

Degrees 

EZ 

(2) 

0R 

79 

89 

- 

Ver. 

0 H 

79 

89 

- 

©L 

79 

89 

- 

Crosstalk 

Dsha 

101-255 

- 

- 

5.0 

% 

(3) 

20-100 

- 

- 

15.0 

0-19 

- 

- 

X(aaieis) 

Flicker 

F 

- 

15 

25 

- 

BM-7 

(4)* 

GAMMA 


1.9 

2.2 

2.5 


Pi 3|XH 
S3) 

Response time 

G to G 
S3 

- 

- 

4 

12 

ms 

(5) 


* White 25Gray (256Gray 3|§) Wx, Wy ^£1-5 H£| 3 IE Minolta CA- 210 , as iHr Aging 3IS) 

1. White 25Gray Pattern 3|E Wy 0.305 OlStS EEI 

2. Wy ^£t£3t Wx k§ 51 

- 8 - 
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NOTE (1) 

► ^§?|X| : ^§?|x|© Active AreaLH 9J\\ §2? &DI.(SPI£I 



© WHITE S3 I §21 (Y l ) 

: = §Y|X| iS Point© CHI AH WHITE fl£(Y L ) 


© CH til td I (C/R : Contrast Ratio) 

: ^§^1x1 Point© OH AH WHITE(Gmax) BLACK(Gmin) fl££| Id IS §2|. 

CR _ Gmax(5) 

G min(5) o=| 3 1 AH , ( ) °)£| ©© Point 

© Brightness Unifomity(Buni) 

: Panel WHITE QJ IH 92H(13HH) point£| OlSH^Hl HOI §2|. 


„ B max- B min 

Bum = 

B max 


x 100 


where, Bmax = Maximum Brightness 
Bmin = Minimum Brightness 


© Dimming 2°) SYI : 3.3V( ¥|£ 500cd/nrf HEH ) 
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NOTE (2) 

► A 1 0 ^(Viewing angle)£| 9^ : C/ROI 100193 = AI93 g?| 



NOTE (3) 

► 9 s s^(Crosstalk;Cross modulat ion)s| 9-I(Dsha): 999-1 A I99-9°1I 2.|©|-oi c\\ td | u 1 7 [ 9 
So 1- . 


Crosstalk Modulation Ratio(DsHA) = 


Ynormal Yabnormal 


Ynormal 


x 100 (%) 


* White Box 0 1 2-| s.| back ground pattern-Er G r ay 1 ~ Gray64 9 A I 4Gray ^-9 

* Horizontal Crosstalk 9 Vertical Crosstalk# S-# 99 

* #9 349 7|9 BZJtm Crosstalks^ 99 


941 : Normally White mode A l Box= Black(Gmin) /Normally Black mode A l Box= white(Gmax) 
* Crosstalk 99 Pattern S! Point 

Horizontal Crosstalk 



◄ 

„ 2L/3 

► 


iL 


T 

H/2 

1 

White Pattern 
(Gray 64) 

O Yh 
1 

Q V B .. 

V 

2 



Vertical Crosstalk 
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L 


7T 


H 


t 

2H/3 



„ L/2 r 




White Pattern 
(Gray 64) 


OYb Yb 2 0 




C> 

15mm °1 


OY\ 


1 

71 


<3 


15mm 0 l-§- 


y A2 o 


NOTE (4) 

► s|-S2| “J*! 7diJ(FI icker)£| §a| : LCD Panels §^o| 9^|7H5-I© S9. 
© ?I|£H-E Flicker ^*j-. 

© ^9 °l*l 



© FI icker ^9 Pattern : 
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1 

1 

1 

1 






II 

1 






2 Dot Inversion 

NOTE (5) 

► §&a|t}( R esponse time)£| §2|: s|-Eo| n m|£F ccH ot| ^#o| 10%s^ 90 %a©| 

^ “jshSl-c- a|t}o| f[ 


© Normal ly White modes 3© 



© Normally Black modes S© 



© 8mst 3 gray to gray a| °|n| °J-. 

7. S7|5| 
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7.1 TFT LCD 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

10.8 

12 

13.2 

V 

(1) 

Interface Type 

LVDS 

Tcon IH§-^ 


Power Consumption 

(a) Black 

- 

1640 

1900 

mA 

(2), (3), 
(5) 

(b) White 

- 

1650 

1910 

mA 

(c) N-pattern 

- 

1700 

1980 

mA 

Vsync Frequency 

fv 

- 

60 

- 

Hz 


Hsync Frequency 

f H 

- 

67.5 

- 

kHz 

Main Frequency 

fDCLK 

- 

148.5 

- 

MHz 

Rush Current 

Irush 

- 

- 

8 

A 

(4) 


NOTE(I) C-l — — si] o | e 1|0 |eJ §i e |-0 | °1S£|0| °im 3d (Vss = OV) 

(2) fV = 60 Hz, f DCLK = 148.5 MHz , VDD = 12.0V, VCC = 12.0V, DC current 

(3) *113 nHfH 


(a) Black 4 |eh 



(b) Whi te ■u-H'Ed 


(c) N--U-H Id 



Hill II 

i hi 

min 

IDIIII 

IDIIIII 

mi 


(4) ^§^71 (12V -p"§-, rising time =470^s) 
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INPUT 



Note : Control Signal : H i gh( +1 2 V) — >Low(Ground) 

All Signal lines to panel except for power 12V : Ground 

The rising time of suppl ied vol tage is control led to 470us by R and C value. 


GND 


0.9 Vdd- 

£ 


Vdd 


Rising Time 


12 V 


(5) Inver ter s| 
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8. OOIOHHB (Block Diagram) 

8. 1 Input circuit 
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9. t!s £AH( Input Terminal Pin Assignment) 


9.1 TFT LCD SS( Interface signal & power) 


connector : 82pin 


© Panel Pin Map 


Number 

Signal 

tMto) 

Tir 

Signal 

1 

Panel.VCC 

27 

Ch3[ 1] - 

2 

Panel.VCC 

28 

Ch3[l] + 

3 

Panel.VCC 

29 

Ch3[2] - 

4 

Panel.VCC 

30 

Ch3[2] + 

5 

Panel.VCC 

31 

2ND 

6 

N.C. 

32 

Ch3CLK- 

7 

QND 

33 

Ch3CLK* 

8 

2ND 

34 

GND 

9 

GND 

35 

Ch3[3]- 

10 

Chi [ID- 

36 

Ch3[3] + 

11 

Ch1[0] + 

37 

Ch3[4] - 

12 

Chi [ 1] - 

38 

Ch3[4] + 

13 

Ch1[l] + 

39 

GND 

14 

Chi [2]- 

40 

SCI Kfor TCON) 

15 

Chi [2] + 

41 

NC 

16 

2ND 

42 

NC 

17 




43 

WP(EEPROM) 

18 




44 

SQMtor TCON) 

19 

GND 



45 

LVDS.SEL 

20 

Chi [3]- [ 




NC 

21 

Ch1[3] + 




NC 

22 

Chi [4]- 1 




NC 

23 

Chi [4] + 




NC 

24 

2ND 




NC 

25 

Ch3[0]- 




N.CtHVS for LCD) 

26 

Ch3[0] + 



V 


(51pin) 


Numter 

Signal 

82 

GND 

81 

Ch2[0]- 

80 

Ch2[0] + 

79 

Ch2[ 1] - 

78 

Ch2[ 1] + 

77 

Ch2[2] - 

76 

Ch2[2]«- 

75 

GND 

74 

Ch2CLK- 

73 

Ch2CLK+ 

72 

2ND 

71 

Ch2[3]- 

70 

Ch2[3] + 

69 

Ch2[4] - 

88 

Ch2[4] + 

87 

GND 

86 

Ch4[0]- 

65 

Ch4[0] + 

64 

Ch4[ 1] - 

63 

Ch4[l]+ 

62 

Ch4[2] - 

61 

Ch4[2]* 

60 

GND 

58 

Ch4CLK- 

58 

Ch4CLK* 

57 

GND 

56 

Ch4[3]- 

55 

Ch4[31* 

54 

Ch4[4] - 

53 

Ch4[4] + 

52 

GND 


(31pin) 


Panel Side Cable Side 



1 1 


(NOTE1) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 

(NOTE2) LVDS SELECTION OPTION : HIGH(3.3V) -» Normal , LOW(GND) & Default -► Jeida 
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9.2 




DATA SIGNAL 

GRAY 

SCALE 

COLOR 

DISPLAY 

RED 

GREEN 

BLUE 



RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

LEVEL 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

BASIC 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

COLOR 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 


WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RO 


DARK 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

GRAY 

t 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 

SCALE 


























R3- 

OF 


























R252 

RED 

1 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R253 


LIGHT 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R254 


RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1 

GRAY 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 

SCALE 


























G3~ 

OF 


























G252 

GREEN 

i 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G254 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

B1 

GRAY 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

B2 

SCALE 


























B3~ 

OF 


























B252 

BLUE 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

B253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

B254 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

B255 


NOTE 

(1) Gray : 

Rn : H |}-7 0 VAfl Gray, Gn : Gray, Bn : Gray (n=Gray level) 

(2) : 0=Low level voltage, 1=High level voltage 
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io. eiEnmoi^ eiois 


10. 1 Time parameter 

- FRC CHIP 12J& K120FA 31^ (DE only mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

240 

297 

310 

MHz 

- 

Hsync 

Fh 

100 

135 

140 

KHz 

- 

Vsync 

Fv 

90 

120 

125 

Hz 

- 

Vertical Active 
Disply Term 

Display Period 

TVD 

- 

1080 

- 

lines 

- 

Vertical Total 

Tv 

1090 

1125 

1380 

lines 

- 

Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 

- 

Horizontal 

Total 

TH 

2090 

2200 

2350 

clocks 

- 


-» S IS8 DE Modes H-sync2F V-sync<ySE fit 81 8!§!S0t0|: ». 
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10.2 E-l mi o | r±r A J12 1 B^ 0 |^ mo|oizia§( DE Mode) 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 


10.3 LVDS Interface 


. LVDS Receiver : TconLf]^-^ 
- JElDAfl-zj 


zHtHsU 

LVDS pin 

JEIDA 


TxIN/RxOUTO 

R4 


TxIN/RxOUT 1 

R5 


TxlN/RxOUT2 

R6 

TxOUT/RxINO 

TxlN/RxOUT3 

R7 


TxlN/RxOUT4 

R8 


TxlN/RxOUT6 

R9 


TxlN/RxOUT7 

G4 


TxlN/RxOUT8 

G5 


TxlN/RxOUT9 

G6 


TxlN/RxOUT12 

G7 

TxOUT/RxINI 

TxlN/RxOUT13 

G8 


TxlN/RxOUT14 

G9 


TxlN/RxOUT15 

B4 


TxlN/RxOUT18 

B5 


TxlN/RxOUT19 

B6 


TxlN/RxOUT20 

B7 


TxlN/RxOUT21 

B8 

TxOUT/RxlN2 

TxlN/RxOUT22 

B9 


TxlN/RxOUT24 

HSYNC 


TxlN/RxOUT25 

VSYNC 


TxlN/RxOUT26 

DEN 


TxlN/RxOUT27 

R2 


TxlN/RxOUT5 

R3 


TxIN/RxOUTIO 

G2 

TxOUT/RxlN3 

TxIN/RxOUT 1 1 

G3 


TxlN/RxOUT16 

B2 


TxlN/RxOUT17 

B3 


TxlN/RxOUT23 

RESERVED 


TxlN/RxOUT28 

RO 


TxlN/RxOUT29 

R1 


TxlN/RxOUT30 

GO 

TxOUT/RxlN4 

TxlN/RxOUT31 

G1 


TxlN/RxOUT32 

BO 


TxlN/RxOUT33 

B1 


TxlN/RxOUT34 

RESERVED 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 



10.4 29 2/SPA (Power ON/OFF Sequence) 


: Latch-upOlU LCD £®2| DC operation® &PI 2® 2/££ £AH2 0PH2t SfOtOt S. 



NOTE 


(1) £§011 2s® o' 21-SI-fe £|¥Sx|2| 222 Vdd 2) SfOtOt PtCt. 

(2) LCD § 2 LH Oil AH ^§££| 2 2® 2 2 ST 3. LCD 2 S22 2 2 011 g^® 22Lt 

® 22 2 oil lcd® ® m, stew noisepi- ®£ys.. 

(3) V dd P h 222 m 2 El Ell 01 2 §012X1 ^TEH ( Interface Signal High 

Impedence)^ SAI2 ¥X| ® 3. 

(4) Power Of f ^ AH Power OnEPI 2 011 XtlSOI &2SI ^2? 
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bh n 


ii. Aissei 



A|1 3E£! 

A|S.^= 

.2.1=-^. AH 

1 — —1— — 1 CD 

-20 ~ 60 °C , 1 0cyc 1 e 

4°H 

HTOL 

50 ”C, 1000HR 

8°H 

LTOL 

0°C, 1000HR 

4°H 

RTOL 

25 °C , ~ 

4°H 

HTS 

70 °C, 500hr 

4°H 

LTS 

-30 °C, 500hr 

4°H 

THB 

40 “C / 95%RH , 500hr 

4°H 

WHTS 

60 °C / 75%RH, 500hr 

4°H 

T/C 

-20 ”C ~ 60 ”C, 200Cyc 1 e 

4°H 

ESD 

CDM : ±10 kV,150pF/330 £2 ,9Point,3s|/Point 

3 D H 

ESD( T-o) 

: ±8 kV ,150pF/330Q ,200Point,ls|/Point 
: ±15 kV , 200pF / 1 00 £2 ,200Point ,1fi| /Point 

□ 

CO 

Sr 

POWER 

ON/OFF 

30S(on) / 30i(off) : 12,000 S| 

4°H 

A| Sl 

l_! CD 

1 0~300Hz/ 1 . 5G/1 0m i nSR , XYZ, 30min/axis 

3 D H 

-S- ^ 

cfT -I 

50G, 11msec, ±XYZ 1 1 i me/ax is 

3 D H 

PALLET *!# 

1.05 Grms, Random, Z^ 1 Hr 

1 PALLET( 22 n H ) 

PALLET Drop 

10 4s : 20 cm 

1 PALLET! 22 n H ) 


HTOL/LTOL : High/Low Temperature Operating Life 
THB : Temperature Humidity Bios 
HTS/LTS : High/Low Temperature Storage 
WHTS : Wet High Temperature Storage 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 


11. PACKING 

11.1 Carton 

(1) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing “fg 


Packing 
-Pallet box 


Cushion-Foam 


LCD Module 


Cushion-Foam 

Pallet-Plastic 



— » Direction be able to open it 



11.2. Packing Specification 


ITEM 

Specification 

Remark 

LCD Packing 

16ea / Box 
(Packing-Pallet Box) 

1. 11 Kg / LCD (lOea) 

2. 10 Kg / Cushion-Foam (2ea) 

3. 8 Kg / Packing-Pallet Box (lea) 

4. Cushion-Foam Material : EPS 

5. Packing-Pallet Box Material : DW4 

Pallet-Plastic 

IBox / Pallet 
(PE,wii50,L985,Hi25, 
BLUE) 

1. Pallet weight = 8.8kg 

2. 8 Kg / Pallet 

Packing Direction 

Vertical 


Pallet size 

H x V x height 

1270mm(H) x 1150mm(V) x 844mm(height) 

Pallet weight 

129.7kg 

Pallet(8.8kg) + Module(l l*16=176Kg) + 
Cushion(up+botton=10kg) + Pallet- 
BOX(8kg) 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 


12. MARKING & OTHERS 


A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 


(1) Parts number : LTF460HQ03-A** 

(2) Revision : One letter 

(3) Control : One letter 

(4) Lot number : 8 L 9 H 123 01 A 

1 T ¥ ~4 ~5 ~6 — 7 



LTF460HQ02 

Checklist 


(5) Nameplate Indication 



LTF460HQ03 


0945 


MADE IN KOREA 


8L9H1 2301 A A01 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 


15. General Precautions 


15.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 

or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 

from the eyes or mouth . In case of contact with hands, legs or clothes, it must 

be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 
IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 
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PRELIMINARY PRODUCT SPEC. SAMSUNG AMLCD CONFIDENTIAL. 


15.2 Storage 


(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or 
fluorescent light during the store. 

15.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFL) and 
may require higher startup voltage(Vs). 

15.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time, it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled 

carefully in order not to be stressed. 
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16 . »g gsHss aai ^is 

16.1 SXIS3 

OhBHOII lAIShfe Si! Oil MAHg ¥§ a PUOIA §011 &g£g SOI SUAHg egCK 
H 16.1 a *011 °I8H Algol SXIEI01 S§ SI 


= XI D 1 

5 5 O 

Cadmium and cadmium S-thS* 1 

PBB(p I ybromobi phenyl )S, PBDE (polybrominated biphenyl ethers)S * z 
Polychlor inated biphenyl (PCB) S 
Polychlorinated naphthalene S 

Organic tin Sl-thS (Tributhyl tin category/Tr ipheny I tin category) 

Asbestos 

AzoS-thS (§6H ¥ S 8.3011 U2) £ig AmineS §§U§ MS. 01 ShthSg SJ*||2h 
Xl¥¥gg g£Ha§ Hl§°l ¥§2g¥ A)g SXI2I01 gm.) 

*1: SSXHSOII CHsHAHg gg, peg, 6U 3S, S°l §§¥ S¥S UgggP thS! lOOppm 

□ I ej -01 £|§g SICK 

*2: si a lit sximg ag a°u, sse poise pep gi sh sxi sag 
g^gci. 

PEMP 3¥, Oh EH Oil HIAIpg ¥S0|| CHih AhSQII □ SHAHS SXH § IIP 01 SI XI S2U, lf¥ 
¥X- IIS 3d0|Eg SHIM ¥3? ShCh. 

S16.2 suit PES a S| Bh 5h&S°l SE2I EM SS 


SE 

EM §S 

(a) DC Eg, A°l X\ , a Ell 01, M Ell 01 SH g PE|§S SSP§ 

eg ppp ej\ as 

(b) sssaisxim sgeg mmm 

(c) Ni-Cd EX\ (ggg SAIpg 3, Clt 01 D| SOU gt 
Ni-Cd SX|g 2007 g 3SS glUISSg SHU. 

2003 P 3SS 

(d) gu a ggEgp eg, 

2004 P 3SS 


0h£ShthS §011 A| E3H0II °|SH H16.30II lAlpg Oh&i 01 SEP A)gS SXIShP. 
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S16.3 0t£5tt)S°| ¥5H 0)1 °|6H g^sHAHg °t£l¥ OhBJ g|¥ 


CAS No 

oiej 

92-67-1 

4-amonod i pheny 1 

92-87-5 

Benzidine 

95-69-2 

4— ch 1 or o— o-t o 1 u i d i ne 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotol uene 

99-55-8 

2-am i no-4-n i t roto 1 uene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2 , 4-d i am i noan i so 1 e 

101-77-9 

4 , 4 ' — d i am i nod i pheny 1 methane 

91-94-1 

3 , 3 ' — d i ch 1 orobenz i d i ne 

119-90-4 

3,3' — d i me t hoxybenz i d i ne 

119-93-7 

3 , 3 ' — d i methy 1 benz i d i ne 

838-88-0 

3 , 3 1 d i met hy 1 -4 , 4 1 -d i am i nod i pheny 1 methane 

120-71-8 

p-cresidine 

101-14-4 

4,4'-methy lene-bis-(2-chloro ani 1 ine) 

101-80-4 

4,4' —ox i dean i 1 ine 

139-65-1 

4 , 4 1 — t h i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2,4-tol luylenediamine 

137-7-7 

2,4, 5— t r imenthylani 1 ine 

90-04-0 

o-anisidine 


16.2 &SUHPI SS 

cfisi sag a 16.5011 amg §ei hi 21 ms oia ¥gom sxioii sgEiouna g eci. 

a i6.4 ggHPisa 



OPH— I Qi SH AH ¥ S^SOIIAH □AlPIgOI Ol^g &EH0IH, ¥S°I 7IS gt ¥£|£S 

SfaShfeQI 2 HCH AH SH9¥S2I Tjl^AtgOI ¥g0|5tQI> &&6K4 a8.5°l ggHPI 2I8U1UI 
&& HPI 5t¥ 325 &CL 
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aeh □ 3 cii»is°i nfesHS agfe imm d\qejix\ an Atg^nn ea. 

se& ch*ipi=oi a oi snxn°i him °i§h 121 a oiian ass ggg n&s JH^g&a. 


s 16.5 &21HPISS011 □& ps §e a asunpi =5 



16.3 g£i 3 \Bm ^g fen 

xh m ^ g°i seia^i 3 \E.m a n atss aa sni- stung °tsct. 

^32121 as&^ii, 2 . 7 i , xh 93 3ii oil ^xttmg afes°i nastoi 5ppm Diann &ct. 

01 HU °| SxHEI^a, = §gfSM MAHg BS EN 1122 Plastics - Determination of 
cadmium - Wet decomposition met hodOil SttQ-. 

gnsu «anot as- gg g^isdcp-AES)* ngnn tta. 
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(l) ¥S-C|df0|A2| LH¥S¥g LISSS 
(Pb 85wt% 01 g &¥§fg ¥¥/¥S) 

(m) AIIEJ-si ygAXKHI S¥¥ gSHfg 

(n) ¥P¥&, 3If¥S, SSeoil Atggg ¥P 

OH 21 

-A- O / 

n mmm 

Atggll : OhBH (a) , (b) , (c) (d) 0|2|2| §E. Oil 2d Ql E&XH. ¥¥£II, A| ZAPfl g 

(a) LSSIi : 13H& ¥¥&¥tf0| 5mg 0|g°! 3. 

(b) LfS¥£XI, ygP-gZt PffgXI, §3|£I| 

2004E 33 y 

(c) L1SIS : 13H& ¥¥&¥tf0| 5mg 01 °J-°1 3. 

(d) LSStS, 2!®§®g 012121 gg 

OH 21 

6¥ 3S 

mmm 

Afggll : 01-BH 0121 2| g£ 

Eg, g2| g¥E¥ S¥£|g 3 

2004E 33 y 

SPSS! 
biy / 

u mmm 

spsamyg yxie ss gs-ciutoig 

¥2: gEEAH PILHUHLlg tJiygLl, £S!EE, £I¥S¥EE, 3| Bh 32 
#■ 3X|g ¥U¥ S. 

at, °IL!¥g2| £>g 3011 PH sH AH g LSU ^01 Stpigt ®0|| tl¥ 

5t0t Atgpg 3¥3 91Q. 

2004E 33 y 

PBB/PBDE 
0121 2| ¥3 
flisHtS 

eE¥UHLI&, 21® g CHS¥S. 

(orxjgoi *f°iy ch xhi eexn» ¥ge ¥ stg §?, Atgg °iggct) 

2003E 33 y 

g¥| 01 21 21 ¥¥ 

(orxjgOI srojg q\%]\ ySIM tgt ¥ 2i¥ 3?, Afgg tSlCI) 

2004E 33 y 


16.4 y*e eiste mm 


S16.6 a§i SlSlfe si 


= *1 CM 

5 £ O 


¥2 §E 

esyaisie 

CH 31 m ¥E 10 m- 0 |g 2 | PiyAISyOIIAH 
0. Ippm 01 p 

eg gxtiAHg y 
gins 


16.5 ¥S, Cl tl|-0| A 15AI0II AtgsHAHg 2121 fe SS 

S16.7 ¥S, CIUtOIA 15AI0II AI-gsH AHg gS 


= XI cn 

e 5 O 

[2^SS Eiaeib SI] 

CFC(ch I orof luorocarbon) ,HCFC(hydrochlorof luorocarbon) .methyl bromide, 

1.1. 1— t r i ch I or oethane , carbon tetrachloride 
[Chlor ine ¥31 gOH ] 

1 . 1 .2— tr ichloroethane, 1 , 2— d i ch I or oet hane , 1 , 1— d i ch I oroeth I ene , 

1 . 2— d i ch I or oet hy I ene , methylene chlor ide, 
chloroform, trichloroethylene, tetrachloroethy lene 
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^ 1 H'D 

CHECK LIST 


-TF460HQ03-A01 

CHECKLIST 
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^1# A>«g= CHECK LIST 


■| sxh 

2. IS Hfl 4 

3. a a 3HS 4 

3-1 JHS 4 

3-2 3i 4 

3-3 ms MOf 4 

3-4 a a Aigf 4 

4. 31? Ahgf 5 

5. ICO sICH S3 5 

5-1 Ahgf SCH S3 5 

5- 2 S3IS Aha 901 93 6 

5-2-1 TFT LCD MODULE SCH S3 6 

5-2-2 BACK-LIGHT UNIT 3CH §3 6 

6. Star *3 7 

6- 1 39 7 

6-2 31 SHI 7 

6-3 ?l S3 7 

6- 4 S3 31 8~ 

7. 2713 31 13 

7- 1 TFT LCD as 13 

7- 2 Balance Board 15 

7-2-1 Recommended Operation Condition 15 

7-2-2 Feedback I /0 Spec i f i cat i on 15 

7.3 Back Light Unit 16 

7-3-1 Specification for Customer 16 

7-3-2 Internal Specification 16 

8. Block Diagram 17 

8- 1 Input Circuit §31 lia 17 

8- 2 Back Light 18 

9. Input Terminal Pin Assignment 19 

9- 1 TFT MODULE ( Interface & Power ) 19 

9-2 Balance Board 20 

9-2-1 Balance I/O Pin Configuration 20 

9- 3 EJ 3 ls£h HAI 312h°| S3|| 21 

10. Interface Timing 22 

10- 1 Time Parameter 22 

10-2 Interface Signal 5J Timing Diagram 23 

10-3 LVDS Interface 24 

10-4 IS 0N/0FF 25 

11. 1511 49 AIS 53 26 

12. PACKING 27 

12-1 Carton 27 

12-2 Packing Specification 27 

13. Marking & Others 28 

14. General Precautions 29- 

15. »9 ^oH S3 ®E| 315 31- 


RED: LCD AI3? LH3 IS, BLUE : 3Hgt CHECK LIST 
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DC4-0-0 


DC5-2-1 

DC5-2-2 

SG00643-001 


DC6-4-0 

DC7-1-0 

DC7-2-1 

DC7-2-2 

DC7-3-1 

DC7-3-2 


DC 10- 1-0 


DROP 176-0 13 
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